Role of RT6+ T lymphocytes in mercury-induced renal autoimmunity: experimental manipulations of "susceptible" and "resistant" rats.
Brown Norway (BN) rats, "susceptible" to the autoimmune effects of mercury, experience a decrease of peripheral RT6.2+ T lymphocytes after the injection of relatively low doses of mercuric chloride. This change coincides with the appearance of circulating autoantibodies to renal antigens (e.g., laminin). Lewis (LEW) rats, "resistant" to the autoimmune effects of mercury, do not show significant decreases of RT6+ T cells. It is possible that BN rats are particularly sensitive to stress induced by mercury and that secretion of adrenocortical hormones decreases levels of RT6+ T cells in this rat strain. Alternatively, mercury may induce a graft-versus-host-like syndrome in BN rats, resulting in higher levels of corticosteroids capable of affecting RT6+ lymphocytes. To eliminate the possible influence of adrenocortical hormones, we have adrenalectomized BN rats prior to administration of mercury. Autoimmune responses to renal antigens were not affected by this experimental manipulation. Similarly, adrenalectomized rats exposed to mercury showed a significant decrease of RT6+ T lymphocytes in cervical lymph nodes. Overall, these observations do not support the hypothesis that increases in adrenocortical hormones play a major role in mercury-induced changes of RT6+ T cells. We have also explored whether experimental depletion of RT6+ T lymphocytes would result in autoimmunity. Gamma irradiation of BN rats led to a decrease of RT6+ T splenocytes, but by itself (i.e., without exposure to mercury) did not cause autoimmune responses to renal antigens. In addition, gamma-irradiated BN rats treated with mercury had autoimmune responses similar to those observed in mercury-treated nonirradiated controls. Depletion of RT6+ T cells in LEW rats through the use of a monoclonal antibody against the RT6.1 alloantigen did not by itself cause renal autoimmunity in this "resistant" strain. Depletion followed by administration of mercury also failed to induce renal autoimmunity. The lack of autoimmune effects in RT6-depleted BN and LEW rats suggests that a combination of several factors may be necessary to break self-tolerance and cause mercury-induced autoimmunity. Such factors likely comprise both environmental (mercury) and endogenous, genetically determined components. The latter include regulatory T cells (possibly RT6+), major histocompatibility complex (MHC), and T-cell receptors (TCR). Thus, BN rats with decreased percentages of immunoregulatory RT6+ T lymphocytes require additional immunotoxic and/or toxic effects of mercury for autoimmunity to occur. On the other hand, LEW rats depleted of regulatory T cells may still be unable to develop renal autoimmunity after exposure to mercury because they lack the appropriate MHC and TCR.